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say that this was a mistake, and that the fact has now 
long been recognised that many persons are unable to 
distinguish red and green, though the true physiological 
explanation is still unknown. 

We must now turn to a brief consideration of the chief 
subject of Dalton’s scientific investigations. In connection 
with the history of the evolution of the' atomic theory, 
Sir Henry Roscoe has been so fortunate as to make an 
interesting discovery. Among the “ Dalton Papers ” in 
the possession of the Manchester Literary and Philo¬ 
sophical Society, he has found the manuscript notes pre¬ 
pared by Dalton for the course of lectures delivered at 
the Royal Institution in the winter of 1809-10. In these 
notes he gives an account of the train of thought which 
led him to adopt the atomic hypothesis for the explanation 
of chemical phenomena. Contrary to the commonly re¬ 
ceived account, which appears to have originated with a 
statement by Dr. Thomas Thomson in his “ History of 
Chemistry,” the atomic theory did not first occur to him 
during his investigation of olefiant gas and carburetted 
hydrogen gas From the newly-discovered manuscript it 
appears that Dalton’s atomistic ideas arose in the course 
of his study of the atmosphere, and in speculating as to 
how a mixture of two or more elastic fluids could con¬ 
stitute a homogeneous mass A reader of his “ Chemical 
Philosophy ” would perceive how thoroughly he was im¬ 
bued with the Newtonian doctrine of particles, and in 
Henry’s “ Life” this is clearly pointed out. 

By whatever process Dalton arrived at the adoption 
of the atomic hypothesis, it is certain that his great 
merit consisted in the application of a commonly 
accepted (see “ Chemical Philosophy,” part i. p. 141), but 
vaguely conceived, notion to the explanation of che¬ 
mical phenomena. It was “for the development of the 
chemical theory of definite proportions, usually called the 
“ Atomic Theory,” more especially, that he received the 
first awarded Royal Medal in 1826. This is the point 
upon which emphasis was particularly placed by the 
president, Sir Humphry Davy, in presenting the medal. 

In the course of reading this little book we have met with 
only one passage which seems to require correction. The 
statement (p. 153) that Dalton’s “great achievement was 
that he was the first to introduce the idea of quantity into 
chemistry” is not only erroneous but is inconsistent with 
the writer’s own text, which on p. 161 contains a reference 
to the names of Wenzel and Richter. 

We shall look forward with pleasure to the other 
volumes of the series. W. A. T. 


HYDRAULIC AND OTHER POWERS. 
Hydraulic Motors , Turbines , and Pressure Engities. By 
G. R. Bodmer, A.M.Inst.C.E. Pp. 540. (London; 
Whittaker and Co., and George Bell and Sons, 1895.) 
Motive Powers and their Practical Selection. By 
Reginald Bolton, A.M.Inst.C.E. Pp. 250. (London 
and New York: Longmans, Green, and Co., 1895.) 

HE first of these works is a second and enlarged 
edition of an excellent treatise on a subject seldom 
dealt with in English text-books. The question of the 
application of water-power to useful purposes is becoming 
more and more of importance, and the study of the 
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design and construction of the necessary machinery 
naturally follows. Continental engineers are in advance 
of us in this matter, they having long studied the problem 
successfully. This difference, however, is rapidly dis¬ 
appearing, and will be greatly assisted by the issue of 
this work. 

The author has consulted to a greater or less extent 
many works and publications, and appears to have 
brought together much valuable information ; this, com¬ 
bined with his own experience, makes the work an 
important one. Historical matter has been purposely 
avoided, as well as descriptions of obsolete forms of motors. 
The author rather jocularly observes in his preface that 
he is sure to be criticised, one way or the other, as to the 
use of mathematics in his work. On the question of the 
free use of mathematical methods we are entirely of his 
opinion, viz. that formulas afford the readiest means of 
accurately stating facts which in the simplest cases can 
only be verbally defined in elaborate phraseology. The 
description of the Niagara Falls installation is concise and 
to the point. This installation is designed for utilising- 
10,200 cubic feet of water per second, with an available 
head of 140 feet, which is equivalent, with an assumed 
efficiency of turbine of 75 per cent, to about 120,000 horse 
power. The turbines were designed by Messrs. Faesch 
and Piccard, of Geneva, and made by the I.P. Morris Com¬ 
pany of Philadelphia ; each of these wheels is to develop 
5000-horse power, with a mean head of 136 feet. Other 
interesting descriptions of recent installations are added, 
but we miss an account of the Worcester Electric Lighting 
Station. This is to be regretted, because the installa¬ 
tion is an example of a considerable application of 
water-power under somewhat adverse conditions. The 
ground covered in this book, both theoretical and 
practical, is of considerable extent. The author handles 
the subject in a sensible manner, and arranges it in such 
a way that the student can have little difficulty in master¬ 
ing it. For the engineer who looks for theoretical con¬ 
siderations, there is ample food for reflection. The 
descriptions of the general theory of various turbines are 
remarkably clear, and are assisted by diagrams and 
woodcuts. To those engaged in the design of turbines 
the volume must be invaluable. 

Mr. Bolton’s book on “ Motive Powers ” is of a very 
different nature, and belongs to that large number of text¬ 
books written under the impression that a mere stringing 
together of “ facts, formulas, and data ” is of service to the 
non-technical reader. The choice of a motor for any 
particular duty, of course, largely depends on various 
circumstances, and these must be considered by a quali¬ 
fied engineer. It is questionable whether any amount of 
study can qualify a non-technical man to make a suitable 
choice in such a matter. The book, however, contains a 
large store of information suitable for engineers, and it is 
arranged in a way that easy reference is possible, which is 
an important consideration. The author very properly falls 
foul of the term “ nominal horse-power,” a useless term, 
and one very likely to mislead. It is quite time that steam 
and other engines were sold as representing the available 
power, or “ brake horse-power.” Under the head of power 
defined and compared, the author might have been more 
explicit in his definition of the relation between “ the 
watt ” and the “ horse-power ” ; 746 watts are equal to 
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one electrical horse-power. In the chapter on the power 
of the wind, there is an interesting description of an 
electrical plant for lighting, which was used in London 
some time ago, the motive power being a windmill on the 
top of the building. There appears to be an opening for 
this type of motor. The author gives rules and tables for 
their design and construction. 

Water-wheels, turbines, and hydraulic motors generally 
come in for a good deal of notice. The information given 
concerning these motors is very much condensed, but is 
in a useful form. “ Molesworth’s Pocket-book ” is quoted 
for rules for the actual construction of turbines ; Bodmer’s 
book can be added with advantage. The question of 
labour and attendance has to be carefully considered in 
connection with the adoption of steam-power ; a type of 
motor which, for small powers, is being discarded in favour 
of oil and gas engines. The steam engine, however, has 
points in its favour, simplicity of parts being not the least 
of them. The author gives a table showing relative values 
for heating purposes of various fuels ; this is of value, and 
may prove of use to many steam users. 

Under the heading of liquid fuel, no observations are 
to be found describing “ Holden’s System ” for burning 
oil, tar, &c. ; this should be added in a future edition. 
An essential feature of this work is a statement of 
the probable cost of the machinery described, thus 
rendering a comparison possible of alternate schemes. 
The condensation of exhaust steam from engines in large 
towns is an important question, because in some cases 
it may become a nuisance. The author describes the 
usual methods in vogue, but omits to mention the 
atmospheric condenser used to condense the steam, 
and so get rid of it. Steam engines of various kinds 
are fully dealt with, including those suitable for 
dynamo driving. Under the latter class we find no 
description of the Willan’s central valve engine, probably 
the most efficient of any. If chapter xxi. is intended to 
include this engine, why not say so ? 

The author has much to say on the subject of different 
types of boilers. On page 179 we find a table giving 
the pitch of stays in flat surfaces in locomotive fire-boxes. 
This requires considerable alteration. The pitches given 
for the higher pressures and J-inch plates are ridiculous ; 
no locomotive builder exceeds 4J inches pitch with copper 
fire-boxes. The usual hydraulic test for boilers is stated 
to be twice the working pressure. This is so in many 
cases, and we agree with the author that the boiler is 
needlessly strained. One and a half times the working 
pressure is ample, and is quite sufficient to test the 
workmanship. As to the general essentials for good boiler 
work, given on page 181, we cordially agree, but would 
add that machine flanging should, if possible, be done 
at one heat. 

Much has been said of late about the virtues of the 
tubulous boiler. No doubt its convenience of transport 
is great, repairs are easily effected, and steam can be 
rapidly raised. The author gives some interesting data 
on these boilers, including the Belleville type now being 
adopted in this country. 

Users of small power motors will be interested in 
chapter xxx. et seg. These deal with gas and oil engines, 
and contain some interesting information. Taken as a 
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whole, this book contains a serviceable collection of data 
on various subjects. The volume should prove of use to 
engineers, who will find in it much information relative 
to motive powers. N. J. L. 


TRAVELS IN TIBET. 

Diary of a Journey through Mongolia and Tibet in 1891 
and 1892. By William Woodville Rockhill. 8vo. Pp. 
xx. and 414. Illustrations. (Washington : published 
by the Smithsonian Institution, 1894.) 

R. ROCKHILL is no stra nger to the British public; 
his admirable work on Tibet—“ The Land of the 
Lamas,” published in 1891—has been widely read, and 
his second great journey, described in the book now 
before us, earned for him the gold medal of the Royal 
Geographical Society, the highest geographical prize in 
the world. The book, as now published, differs from 
“ The Land of the Lamas ” by being less a piece of 
literature for general reading than a compendious record 
of observations suited for serious students of Central 
Asia. 

Tibet is peculiar amongst the regions of the world by 
possessing almost every possible barrier to discourage the 
would-be explorer. Its physical conditions, lying in the 
centre of the largest continent, raised, though just with¬ 
out the tropic, into the frigid zone of altitude, composed 
in large part of rainless arid plains, girdled by the most 
stupendous mountains of the earth, conspire with the 
fanatical exclusiveness of its governing body to keep 
the land in seclusion. There have been fewer travellers 
in Tibet than in almost any other area of the known 
world. In his preface Mr. Rockhill recalls the deeds of 
his predecessors from Friar Oderic in 1325 to the Russian, 
French, and British travellers of the last decade. The 
last Europeans to reach the capital city of Lhasa were 
the Lazarist fathers, Hue and Gabet, in 1846. Since 
then the Indian native surveyor, Sarat Chandra Das, 
has succeeded in disguise in making a survey of the 
town, but every European has been successfully stopped 
and turned back at the entrance to Lhasa territory. 
Mr. Rockhill was no more fortunate in evading this 
fate than his predecessors were, or than his successor, 
Miss Annie Taylor, has been ; but he was fortunate in 
being able to give an excellent account of the portions 
of the country which he visited. Mr. Rockhill has the 
almost unique attainment of knowing both the Chinese 
and the Tibetan literary languages perfectly; consequently 
he was able to make his own negotiations with the 
natives, and to obtain information from them at first 
hand. It is gratifying to find that .one result of his 
careful study of Tibet is to vindicate the general truth¬ 
fulness of the Abbe Hue’s picturesque description of 
the country and the people, which is really responsible 
for such popular knowledge of Tibet as exists in European 
literature, and on which some recent travellers, misled 
by bad interpreters, had cast serious doubts. 

Mr. Rockhill describes his journey in the form of a 
diary, a form which throws all the details into equal and 
somewhat undue prominence, demanding very careful read¬ 
ing, and many references to different passages, before the 
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